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Abstract
Introduction: Calcification in brain metastasis occurs rarely so it is reported in approximately 1% of surgical and 6.6% of
autopsy specimens. Here we report a new case of brain metastasis with calcification.
Case presentation: A 44-year-old woman presented with a generalized tonic–clonic seizure with no neurological deficit on
physical examination. Brain imaging demonstrated a hyperdense lesion on computed tomography scan and hyposignal and
rim enhancement on T1, T2 and T1 with gadolinium injection sequence images in the right parieto-occipital lobe.
Intraoperatively, there was a well-defined solid homogenous calcified mass within brain parenchyma. The lesion that
resembled a meningioma was totally resected. The histopathological examination revealed metastatic adenocarcinoma.
Conclusion: Metastatic brain lesions should be in the differential diagnosis of a solitary calcified brain mass, although it
occurs rarely. It is important to differentiate it radiologically from intralesional haemorrhage.
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Introduction
Calcification is a physiological process in the brain and
also in the choroid plexus and pineal gland. As a patho-
logical process, it occurs in vascular, neoplastic, inflam-
matory and metabolic diseases.1 Brain tumours such as
meningioma and oligodendroglioma, infectious pro-
cesses such as tuberculosis, fungal and cysticercosis
and metabolic diseases such as hyperparathyroidism
are the most common clinical situations associated
with an intracranial calcified mass.2 Calcification in
brain metastasis occurs rarely so it is reported in
approximately 1.1% of surgical and 6.6% of autopsy
specimens.3 Here we report a new case of brain metas-
tasis with calcification.
Case presentation
A 44-year-old woman presented with a generalized
tonic–clonic seizure 3 days before the admission.
Physical examination showed no neurological deficit.
Brain computed tomography (CT) scan demonstrated
a hyperdense lesion in the right parieto-occipital lobe
(Figure 1). Brain magnetic resonance imaging (MRI)
demonstrated a well-defined lesion in the right par-
ieto-occipital lobe that was hyposignal on T1 and T2
associated with rim enhancement on T1 with gadolin-
ium injection sequence images (Figure 2). There was
moderate vasogenic oedema around the lesion.
Laboratory tests and chest X-ray were normal.
After right parietooccipital craniotomy, opening the
dura by the transcortical approach, there was a well-
defined solid homogenous calcified mass within the
brain parenchyma. The lesion that resembled a men-
ingioma was totally resected. The histopathological
examination revealed metastatic adenocarcinoma,
most probably from the colon region. The patient was
referred to an oncologist for further work-up and treat-
ment. After scalp wound healing, the patient received
adjuvant cranial radiotherapy for local control of the
disease. After a thorough work-up, the large intestine
tumour (caecal adenocarcinoma) was affirmed, and she
underwent systemic chemotherapy for treatment.
At the last follow-up 4 months after surgery, she had
completed the adjuvant radiotherapy and was receiving
systemic chemotherapy, she had no neurological signs
and symptoms and no evidence of recurrence on brain
imaging.
Discussion
Metastatic brain lesions can be solitary or multiple.
On CT scan, they can be hypo, iso or hyperdense
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compared to the adjacent brain parenchyma. However,
in the setting of metastatic brain melanoma and intra-
lesional haemorrhage, CT scan demonstrated a hyper-
dense lesion.4
Haemorrhage into the metastasis can make the diag-
nosis of calcified mass challenging. Some attention
helps to differentiate them from each other. First,
attenuation values for haemorrhage are usually 35–55
Hounsfield units, but two studies demonstrated
Hounsfield units of 50–105 and 86 for calcification
within metastasis.5 Second, it is more likely that punc-
tuate and curvilinear hyperdensity is metastasis, but
differentiation in the setting of amorphous hyperdensity
is difficult. Third, calcification is usually unchanged or
progresses very slowly during follow-up, but haemor-
rhage-induced hyperdensity resolves over time.5
Brain metastasis does not generally calcify. When a
metastasis shows calcification other diagnoses should
be considered.4
Intracranial calcification can be physiological as
occurs in the basal ganglia and cerebellum due to the
rich source of endogenous iron and calcium,2 or can be
associated with the pathological process as a slowly
progressive glioma; and in infectious diseases such as
tuberculosis, fungal infection and cysticercosis; and
occasionally, with cystic lesions due to the slowing pro-
cess of calcium deposition.6 Although the exact mech-
anism of calcification into metastatic lesions is
unknown, there are two theories: first, degenerative
and necrotic tissue decreases metabolism, resulting in
disruption of carbon dioxide production, ultimately
making the lesion alkaline compared to the surround-
ing parenchyma, consequently facilitating the depos-
ition of calcium in alkaline tissue. Second, necrotic
and degenerative tissue has a low level of oxygen that
results in the influx of calcium into the intracellular
space and a high level of alkaline phosphatase resulting
in calcium phosphate deposition.2
Because calcification usually occurs in the necrotic
part of the lesion, significant enhancement does not
occur in this part so the peripheral non-necrotic part
only shows marked enhancement.5
The most common intracranial masses with calcifi-
cation includes oligodendroglioma, low-grade astrocy-
toma, craniopharyngioma, meningioma, pineal gland
tumours and ependimoma.6
Although lung, breast, colon and ovaries are the
most common primary site of cancer resulting in calci-
fied brain metastasis, however, cases have been
reported of calcified brain metastasis with an origin of
squamous cell carcinoma and adenocarcinoma of the
lung, sarcoma of the mediastinum, squamous cell car-
cinoma of the cervix, adenocarcinoma of the pancreas
and non-Hodgkin’s lymphoma.2
In the present case, the brain lesion was a solitary
mass, hyperdense on CT scan associated with vasogenic
oedema. Intralesional haemorrhage was the most dif-
ferential diagnosis versus calcification. With the help of
Figure 1. The axial brain computed tomography scan shows a
hyperdense mass with surrounding hypodensity.
Figure 2. (a) Axial T1; (b) axial T2; and (c) T1 with gadolinium demonstrates the intra-axial lesion.
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Hounsfield units on CT scan (60 Hounsfield units) and
MRI findings, the first diagnosis was a metastatic cal-
cified mass confirmed intraoperatively. Considering the
intraoperative observation, intraparenchymal meningi-
oma was the most important differential diagnosis (due
to shape, consistency and calcification of tumour).
Ultimately, histopathological examination confirmed
the diagnosis of metastatic adenocarcinoma. A thor-
ough follow-up demonstrated that the caecum of the
large intestine was the origin site of the tumour without
additional dissemination of the primary lesion except
for brain involvement. A retrograde history demon-
strated that the patient had no gastrointestinal symp-
toms, and the brain lesion-related symptoms were the
presenting symptoms of her cancer. After a 4-month
follow-up, the patient was neurologically stable with
no brain recurrence, while she was undergoing systemic
chemotherapy. Table 1 demonstrates the most import-
ant studies, reporting cases of calcified brain metastasis.
Conclusion
Metastatic brain lesion should be in the differential
diagnosis of a solitary calcified brain mass, although
it occurs rarely. It is important to differentiate it radio-
logically from an intralesional haemorrhage.
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